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(54) LIQUID CRYSTAL ORIENTATION LAYER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a liquid crystal display device having good display 
characteristics and high reliability by using a polycarbonate as the essential component and 
controlling the surface energy to a specified or lower value. 

SOLUTION: This liquid crystal orientation layer is obtd. by applying and drying a soln. of 
polycarbonate having < 50 mN/m surface energy or a soln. containing this polycarbonate and other 
polymers on a substrate for a liquid crystal display element, and then subjecting the film to 
orientation treatment. By using the liquid crystal orientation layer, the obtd. liquid crystal display 
device hardly causes display irregularity or display image persistence. For example, 5 g of 
polycarbonate having a structure expressed by the formula is dissolved in 70 g of 
N-methyl-2-pyrrolidone, to which 25 g of butylcellosolve is added and stirred to obtain a uniform 
soln. The obtd. soln. is applied on a glass substrate having an ITO electrode by using an orientation 
layer printing machine, dried by heating at 160°C for 2 hours in an oven, and subjected to 
orientation treatment by rubbing to form a liquid crystal orientation layer. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the liquid crystal orientation film used for a liquid crystal display 

element in more detail about a liquid crystal display element. 

[0002] 

[Description of the Prior Art] The liquid crystal display element is widely used as a display of a thin shape low power. With a general liqui 
crystal display element, it is required inside an element to make the orientation of the liquid crystal molecule carry out in the predetermined 
direction, and, for the reason, a liquid crystal orientation film is formed on a transparent-electrode board substrate. Since a liquid crystal 
orientation film has big influence also on the electrical property and the display property of a liquid crystal display element, the thing with 
these better properties is needed. 

[0003] Generally, to a polyamide acid or a solvent, the solution of a meltable polyimide is applied on a substrate with a transparent 
electrode, it calcinates, and membranes are formed, and with the cloth roll which rotates after that, a liquid crystal orientation film perform 
orientation processing according to the rubbing process which rubs a front face, and forms. In the liquid crystal display element using these 
liquid crystal orientation films, that display nonuniformity and display seizure may occur poses a problem. 
[0004] 

[Problem(s) to be Solved by the Invention] this invention solves the above troubles and offers the liquid crystal orientation film with which 

display property can produce a good liquid crystal display element. 

[0005] 

[Means for Solving the Problem] this invention uses a polycarbonate as an indispensable component, and is a liquid crystal orientation film 

whose surface energy is 50 or less mN/m. 

[0006] 

[Embodiments of the Invention] The liquid crystal orientation film of this invention can apply and dry the solution containing the solution 
the polycarbonate whose surface energy is 50 or less mN/m, or this polycarbonate and other polymer on the substrate for liquid crystal 
display elements, and can obtain it by carrying out orientation processing. By using the liquid crystal orientation film of this invention, the 
liquid crystal display element which neither display nonuniformity nor display seizure can generate easily from the conventional thing can 
be obtained. 

[0007] the surface energy of an individual - a Japanese adhesion association magazine - it is shown in Vol.8No.3.131 (1972) -- as -- 
variance component of surface tension Polar component, When a hydrogen bond component measures the contact angle on the individual 
using three kinds of liquids which are known, it can ask using an extended Fowkes formula. 
[0008] Hereafter, although an example explains a detail, this invention is not limited at all by these examples. 
[0009] (Example 1) It stirred until it dissolved polycarbonate 5g of the structure expressed with a formula (1) in 70g of 
N-methyl-2-pyrrolidones, it added butyl-cellosolve 25g further and it became uniform, and it considered as the solution. After using, 
applying and carrying out stoving of the orientation film printing machine for 160-degree-C 2 hours in oven on the glass substrate with an 
ITO electrode which carried out patterning of this solution, rubbing equipment performed orientation processing by rubbing, and the liquid 
crystal orientation film was formed. 
[0010] 
[Formula 1] 



(1) 



[001 1] It was 47 mN/m when the surface energy of this orientation film was searched for by contact angle measurement of pure water, a 
diiodomethane, and BUROMO naphthalene. Using two substrates in which this orientation film was formed, the cell of 210 degrees of twi 
angles was created about the cell gap of 6 microns, the liquid crystal constituent (ZLI[ by Merck Co. ]- thing which added the chiral agent 
2293) was poured in, the inlet was closed, and the STN liquid crystal display element was created. After creation, when the liquid crystal 
display element was driven by the square wave of 5Hz and **5V, display nonuniformity was not observed. Driving this liquid crystal 
display element was continued in the 60-degree C thermostat for 1000 hours. Then, display nonuniformity was not observed when returned 
and observed to the room temperature. 

[0012] (Example 2) It stirred until it dissolved polyamide 0.5g expressed with polycarbonate 4.5g of the structure expressed with a formul 
(1), and a formula (2) in 70g of N-methyl-2-pyrrolidones, it added butyl-cellosolve 25g further and it became uniform, and it considered as 
the solution. It carried out like the example 1 below and the liquid crystal orientation film was formed. 
[0013] 
[Formula 2] 



[0014] It was 48 mN/m when the surface energy of this orientation film was measured. The STN liquid crystal display element was created 
like the example 1 using two substrates in which this orientation film was formed. After creation, when the liquid crystal display element 
was driven by the square wave of 5Hz and **5V, display nonuniformity was not observed. Driving this liquid crystal display element was 
continued in the 60-degree C thermostat for 1000 hours. Then, display nonuniformity was not observed when returned and observed to the 
room temperature. 

[0015] (Example of comparison) It stirred until it dissolved polycarbonate 5g of the structure expressed with a formula (3) in 70g of 
N-methyl-2-pyrrolidones, it added butyl-cellosolve 25g further and it became uniform, and it considered as the solution. It carried out like 
the example 1 below and the liquid crystal orientation film was formed. 
[0016] 
[Formula 3] 



[0017] It was 52 mN/m when the surface energy of this orientation film was measured. The STN liquid crystal display element was created 
like the example 1 using two substrates in which this orientation film was formed. After creation, when the liquid crystal display element 
was driven by the square wave of 5Hz and **5V, display nonuniformity was not observed. Driving this liquid crystal display element was 
continued in the 60-degree C thermostat for 1000 hours. Then, when returned and observed to the room temperature, the display 
nonuniformity by the shade of a color was observed on the transparent electrode. 

[0018] The surface energy of the orientation film which uses a polycarbonate as a component in the examples 1 and 2 was 50 or less mN/m 

and the result of the accelerated test in the inside of a 60-degree C thermostat generates and had good display nonuniformity. 

[0019] In the example of comparison, although the polycarbonate was used as the component, the surface energy of an orientation film is 5 

mN/m, and display nonuniformity generated it in the accelerated test in the inside of a 60-degree C thermostat. 

[0020] 

[Effect of the Invention] A reliable liquid crystal display element can be manufactured by using the liquid crystal orientation film of this 
invention. 




[Translation done.] 
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